The contractile properties and responses to tensional loading of Dupuytren's disease--derived fibroblasts are altered: a cause of the contracture?
Dupuytren's disease causes disability because of the development of finger flexion deformities, with distinct nodule and cord formation. This results in physical shortening of the diseased fascial tissue through a combination of cell-mediated contraction and matrix remodeling. It is this fixed tissue fabric shortening that prevents finger extension. In this experimental study, the relative contractile properties of Dupuytren nodule- and cord-derived fibroblasts were quantified in a culture force monitor model, in comparison with normal carpal ligament fibroblasts. Nine nodule, 10 cord, and four carpal ligament fibroblast cell lines were studied; each cell line was derived from a separate patient. The contractile forces generated by nodule and cord fibroblasts were significantly greater than the force generated by carpal ligament fibroblasts. There were also significant differences between nodule- and cord-derived fibroblasts, with the nodule cells demonstrating the greatest contractile force generation. The contraction profiles of both cord and nodule Dupuytren fibroblasts demonstrated delays in the attainment of tensional homeostasis, with an absence of a plateau phase by 20 hours. After the contraction phase, cell-seeded constructs were subjected to a series of four uniaxial mechanical overloads and cellular responses were monitored during each subsequent 30-minute period. Dupuytren nodule and cord fibroblast responses were significantly altered, compared with carpal ligament fibroblasts, exhibiting an increased and opposite response. Dupuytren fibroblasts, particularly nodule fibroblasts, exhibited increased force generation and a delay in reaching tensional homeostasis. The data suggest that these cells have an inherently higher basal tension and contractile ability. This results in increased shortening of the matrix, and the delay in reaching tensional homeostasis might exacerbate this response. These results represent a theoretical framework regarding the fundamental processes involved in the pathogenesis and progression of clinical flexion deformities in Dupuytren disease.